In the real world where the capital market is considered imperfect, firms are facing financing constraints due to the presence of asymmetric information and agency problems. Fazzari, Hubbar, and Petersen (FHP) (1988) propose the use of investment-cash flow sensitivity to investigate whether the firm has financing constraints. They find that the effect of cash flow on investment is larger for the low-pay-out firms. Later research such as Devereux and Schiantarelli (1989) , Hoshi, Kashyap and Scharfstein (1991) and Kaplan and Zingales (1997) also followed FHP's method to do more research on financing constrains. FHP assume that the dividend policy of a firm is exogenous to the investment-cash flow relationship. We propose that the dividend policy of a firm is endogenous and use a two-stage Probit Selection model to deal with examination of the financing constraints of the firms. The empirical result shows that: 1) There exist some differences between the OLS model and Probit Selection Model, especially in the explanatory variable, Tobin's q. 2) In the long run, firms that pay no dividend are observed to have significant financing constraints, compared with firms that pay dividends frequently.
Introduction
It is well documented that incentive problems may affect a firm's investment decision. When firms have financial constraints and there exist incentive problems, firms may have to forego good investment opportunities. Incentive problems induced by information asymmetry or agency problem are features of an imperfect financial system. Assuming for the time being that managers pursue the goal of value maximization, because external financing is more expensive than internal financing, an increase in internal cash flow or corporate liquidity will reduce the cost of capital and increase investment, ceteris paribus. In the extreme case, when a firm has no access to external financing, investment spending is capped by internal cash flow, therefore firm value is reduced. The presence of information asymmetries between managers and capital providers will cause the underinvestment problem. Due to the fact that dividend policy will directly affect the capacity of internal capital, when external financing is more expensive than internal financing, investment spending will be excessively sensitive to internal cash flow, liquidity and other measures of corporate financial slack. This paper recognizes the importance of internal capital to investment decisions and explores whether companies with different dividend policy have different financing constraints.
FHP (1988) proposes that the relation between cash flow and investment can be used to detect the extent of financing constrains facing a firm. They find that the effect of cash flow on investment is larger for the low-pay-out firms and that the differences across pay out classes are both statistically and economically significant. Subsequent research such as Devereux and Schiantarelli (1989) , Hoshi, Kashyap and Scharfstein (HKS) (1991) have replicated and extended the FHP findings in many ways. HKS (1991) analyzes a subset of the Japanese manufacturing firms that have been continuously listed on the Tokyo Stock Exchange between 1965 and 1986. The empirical results reveal the fact that investment by the Group Firms having a close relationship to the bank is much less sensitive to liquidity than that by the Independent Firms which raise capital through more arms-length debt. In other words, Independent Firms face more binding liquidity constraints than Group Firms. Whited (1992) explores the behavior of investment of firms when firms maximize their value subject to borrowing constraints and presents some evidence consistent with the view that information and incentive problems in debt markets affect investment. He uses two indicators to reflect a firm's financial position: 1) the market value of debt relative to the market value of the firm, and 2) the ratio of interest expense to the sum of interest expense and cash flow. The empirical results generally support the view that a firm's financial position affects its investment. Schaller (1993) extends the observed countries for which there is evidence on the empirical importance of capital market imperfections arising from asymmetric information. He introduces three new tests that are based on exogenous characteristics of the firm and are directly tied to the existence of asymmetric information. These tests were conditioned on 1) the maturity of the firm; 2) the extent to which ownership is concentrated, and 3) the availability of collaterizable assets. Chirnko and Schaller (1995) conduct an empirical research similar to Schaller (1993) for which firms are sorted out according to the following three characteristics: 1) maturity, 2) the concentration of ownership and 3) membership in an interrelated group. The main empirical conclusion is similar to that of Schaller (1993) : liquidity matters more for firms that find it difficult to credibly communicate private information. Calem and Rizzo (1995) use the hospital industry as a sample and focus on investment by U.S. hospitals during 1985 through 1989. Their sampling method is almost exclusive reliance on panel data from the manufacturing sector, which departs from the tradition of existing empirical work. They demonstrate that financing constraints affect firms outside of the manufacturing sector. Second, by focusing on a single, narrowly defined industry rather than examining a cross-section of industries, they avoid the problem of attributing observed differences in liquidity/investment relationship to financing constraints or industry differences. Gilchrist and Hummelberg (1995) eliminate the empirical problems associated with Tobin's q by constructing an alternative proxy -"Fundamental q" for the expected discounted stream of marginal profit to invest. However, KZ (1997) raised the contra argument that is neither entirely unreasonable nor unproblematic. They use the observations from FHP (1988) under the lowest level of dividend pay-out category to re-categorize observations according to the real possibility of facing financing constraints, and apply the FHP (1988) methodology to run the regression analysis. FHP (1996) immediately reply to KZ's criticism by identifying three major flaws in the KZ analysis. They conclude that the KZ findings are consistent with the presence of financing constraints and do not contradict the interpretations given by FHP and subsequent research.
This study aims to find out whether the dividend policy of a firm in Taiwan reveals its financial constraints as implied in the FHP paper. However, we treat the dividend policy of a firm as endogenous to the relationship between investment decisions and cash flow of a firm. A two-stage Probit selection model is used for this research purpose. The first stage is to classify firms into two groups: pay dividends and do not pay dividends, and examine what variables are key factors to affect a firm's dividend decision. The second stage is to examine financing constraints of a firm by investigating the relationship between investment and cash flow of a firm. The next section will briefly discuss our research methodology. Section 3 describes the construction of the data set, and Sec. 4 the empirical result. Section 5 will conclude this research.
Data
Data in this paper are retrieved from the Taiwan Economic Journal (TEJ), with a sampling period from 1990 to 1998. Samples used in this paper must meet the following criteria: 1) Firms must be listed on the Taiwan Stock Exchange during the full sampling period; 2) Firms must have complete financial reports starting from 1990; 3) Firms are not in the banking industry; 4) Firms have not shown or been recorded as experiencing financial hardship.
A total sample of 184 1 firms is chosen. Further categorization is carried in accordance with their dividend pay-out behavior during the observation period, which is summarized as follows:
1 During 1997 and 1998 we discard data for which financial distress is encountered. Pay-out Behavior 1992 1993 1994 1995 1997 1998 Pay Cash Dividend  58  54  52  60  61  59  46   Didn' t Pay Cash  Dividend  126  130  132  124  123  124  134 During the sampling period, there are 20 companies that pay a dividend every year and 96 companies that did not pay a dividend during the entire sampling period.
Dividend Year

Methodology
Data categorization
Observations of firms are usually categorized according to some specified criteria before carrying out the empirical test of financial constraint. Fazzari, Hubbard and Petersen(1988) use dividend policy as categorization criterion for dividing observations into groups for testing. They find out that firms with a higher payout of dividend policy are less likely to have financing constraints. The reason that supports this classification method is as follows: when firms have financial constraints, because external financing is hard to access, they will use internal financing to support their investment plans. This will cause firms to retain a higher portion of earnings, and pay out fewer dividends.
This study applies the grouping criteria of FHP (1988) to categorize observations into groups for empirical testing. However, we do not directly split observations, instead we apply the Probit Selection Model and its index according to firms' dividend payout behavior. Therefore, it is necessary to discover elements that influence the firms' dividend payout behavior which are considered as variables in the first stage regression model.
Generally speaking, dividend policies that have been commonly practiced include: (1) Fixed Dividend Policy; (2) Combination of Fixed and Additional Dividend Policy; (3) Unfixed Dividend Policy; (4) Fixed Amount Share Dividend Policy; (5) Non Dividend Policy; (6) Dividend Policy of Deferred Capital Corporation. There are many factors that could affect a firm's dividend pay-put behavior. According to Partington (1989) , these reasons include (1) profitability; (2) Stability of Dividend Pay-out and Retained Earnings; (3) Liquidity and Cash Flow; (4) Investment Variables and (5) Financial Variables. Lintner (1956) finds that retained earnings of current and previous periods affect firm's dividend payout behavior. Higgin (1972) proposes operational risks that are involved within one company have a close relationship with its dividend policy. Rozeff (1982) points out that a company's internal share-holding structure also affects its dividend policy. The higher the proportion of external shareholder within a company, the more spread out a company's ownership will be, therefore, the higher the agency cost. This triggers shareholders to demand a higher dividend payout rate to the company. Easterbrook (1984) proposes that the debt ratio also affects a company's dividend payout behavior. When a company pays out retained earnings in the form of a dividend, the security of the debtor will, at the same time, be diluted, and therefore increase the agency cost of the debt. Hence he concludes that the debt ratio exerts a significant impact on a firm's dividend payout behavior. Jahera, Lloud and Modani (1986) find that size is the major factor that determines a company's dividend policy. Big companies are usually in mature industries with higher credit levels. Therefore due to the fact that the cost of divided policy is relatively low, large companies have a stable dividend policy, and moreover, have a higher pay-out rate than small companies.
The variables in the first stage regression are as follows:
(1) Previous-period Dividend Pay-out
As proposed by the theory about a Smoothing Dividend Policy, the previous dividend pay-out behavior is the major consideration when a firm is setting dividend strategy.
(2) Profitability Firms with good profitability records usually have better credibility, therefore it can utilize at lower cost. In other words, access to external financing is relatively easy for these firms which, in turn, influences their dividend pay-out behavior.
(3) Earnings Growth
Firms with higher earnings growth are more likely to retain more cash for future expansion and are less likely to pay a cash dividend.
Investment and financing constraints
Ever since Miller (1958, 1961) , the separability of firms' investment and financing decisions has been a standard assumption of a perfect capital market. Once firms are able to get financing either through internal or external sources as good investment opportunities exist, under-investment problems will not occur. With the good substitutability between internal and external financing, an investment decision is independent of a financing decision. However, this is true only under the important assumption of a "perfect capital market". In an imperfect capital market, firms must deal with problems of transaction costs, taxes and most importantly, information asymmetry, when they finance their investment projects. Jesen and Meckling (1976) point out that agency cost problem is caused by information asymmetry. It is then crucial for firms to consider all the abovementioned problems when there is financing need. A number of influential theoretical papers have shown how capital market imperfections can arise under asymmetric information. For example, Myers and Majluf (1984) show that asymmetric information about real investment projects causes interest conflicts between existing security holders and providers of new investment financing. As for protecting the interests of existing shareholders, when stocks are being undervalued, it is impossible to issue new stocks. Therefore investors consider "issuing new stock" as a bad signal of the firm's stability. Therefore external financing for issuing new stocks must cost more. Stiglitz and Weiss (1981) point out that the agency cost of loan markets will cause some firms to suffer from credit rationing, hence they will have more difficulties when financing through external sources. Financing constraints as illustrated above explain the existence of a strong relationship between investment and internal financing within a firm. But, where does internal financing come? How to choose the best proxy variables? And how to measure its correlation with company investment decisions? The remaining part of this section will present the answers.
Research method
A Two-stage transitional model: the Probit Selection model
A two-stage transitional model applied in this study is the Probit Selection Model. In the first stage where the Probit Model applies, the dependent variable is assumed to be "binary", that is Y = 0, 1. In other words, observations are split into two groups according to some specific criteria. Usually, Z is used to denote the group, for example, here Z = 0, 1. In the second stage, for each group, the corresponding probabilities derived from the first stage are applied for adjusting the standard errors of regression coefficients and the regression analysis is done by instrumental variable approach.
The observation categorization of the Probit Model is done according to one specified benchmark −z*. When the value of an observation passes this standard, t is considered as z = 1 otherwise z = 0. The following is the explanation of the model: 
The change of the second stage regression explained in terms of z = 1 is as follows:
The above equations can be further simplified as:
Heckman applies moment method and consistency principles in the estimation process, regardless of efficiency. It has the following two principles:
(1) Use Probit Model in splitting standard z to estimate ρ value: For each observation,
Probit coefficients are used to calculate ) ( / ) (
(2) Use Linear Regression to estimate β and θ = ρσ ε , then adjust standard errors and .
The correct asymptotic covariance matrix of the two stages of estimation is:
Financial model First stage
The first stage is the internal decision-making process: companies that face more financing constraints must retain more earnings for investment spending purpose. Moreover, it is possible for managers to judge whether or not the company is suffering from financial constraints, hence firms can make internal decision on dividend policy. The selection model that uses dividend pay-out behavior as observation splitting criterion is as follows; if: pay cash dividend => then Z = 1 do not pay cash dividend => then Z = 0.
Second stage
(1) Development of the model
In the second stage of this study, the extended theorem of Q model is utilized for empirical testing. Q model is one investment model and its origin is based on the book titled The General Theory of Employment, Interest and Money, written by Keynes (1935) . Grainard and Tobin (1968) and Tobin (1969) , modified and extended to the Tobin's q.
Application of the extended Q model is considered as the main strain of the recent research work. Examples include: FHP (1988), Devereux and Schiantarelli (1989) , Hoshi, Kashyap and Scharfstein (1990) , Galeotti and Schiantarelli and Daramillo (1994) , Faroque and Ton-That (1995) , Chirinko and Schaller (1995) apply it to test whether or not firms are facing financing constraints. The observation categorization according to company characteristics is usually done before applying the extended Q model to conduct research on financing constraints. This is a judgement of a subjective nature, therefore, scholars like Whited (1992) , Kaplan and Zingales (1997) consider this method inappropriate for empirical testing. However, according to Schaller (1993) , categorization of this kind has one important feature: in measuring the impact of liquidity on investment decisions, there might be a biased upward problem. However, differences among groups may not have a measurement bias problem. Moreover, this methodology has been comprehensively used as the empirical fundamental by a number of scholars. Hoshi, Kashyap and Scharfstein (1990) specifically give explanations to the problem and consider the measurement bias of difference among groups are not significant.
The model is as follows:
This is the general equation of investment where K is initial capital stock; I it represents the investment total on factories and facilities of company I during period t; X is a vector of variables that affect investment policy, not only are variables in the current period considered, but it also consists of lagged values; u is the error term. Function g(CF/K) implies the investment sensitivity of accessing the degree of internal financing which is the central discussion of this study. However, when scholars conduct research of this kind, despite "Tobin's q" of investment opportunity is considered as the necessary controlling variable, the issue regarding which variables should be included in f(X/K) (on the RHS of regression function) has no consistent opinion among scholars. This study takes references of regression variable selection criteria based on FHP (1988), Devereux and Schiantarelli (1989) , Hoshi, Kashyap and Scharfstein (1991) and Chirnko and Schaller (1995) .
The model
The empirical testing model in this stage is:
Sales Liq where K t−1 is the capital stock balance of the fixed asset at the end period of last financial year (beginning period of current financial year); I t is the investment spending of current financial year; Q t is Tobin's q of current financial year which is determined at the beginning of the initial period; Liq t is the capital stock balance in more liquid forms asset during the current financial year, such as short term security; Sale t−1 is the sales revenue of the last financial year, which is the indicator of a company's operating efficiency and is considered as the accelerating variable here; DF t is cash flow from the company operation during the current financial period and u t is the error term.
The description of each regression variable are:
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Dependent variables:
Investment: The definition of investment in this study means Gross Investment as stated in FHP (1988) and Hoshi, Kashyap and Scharfstein (1991) .
Independent variables:
(1) Cash flow (CF): CF = NI + Dep + Amt CF = Gross cash flow NI = Gross income after tax of current financial year Dep = Depreciation rate of current financial year Amt = Amortization of current financial year
The term "Gross cash flow", equal to income after tax plus depreciation plus amortization as defined in FHP (1988) and Hoshi, Kashyap, Scharfstein (1991) . (2) Tobin's q (Q): Q = MV/RC Q = Tobin's q MV = market value of asset RC = replacing cost of asset According to the definition, Tobin's q = market value of asset (debt plus equity) divided by the replacing cost of asset. However, Hoshi, Kashiyap and Scharfstein (1991) only use depreciable assets as a calculation standard. Their definition of Tobin's q is the depreciable asset (debt plus equity minus market value of the non-depreciable asset [e.g. land]) divided by replacing cost of the depreciable asset. Due to the fact that the market of the fixed asset is not an active market, the cost of the replacing asset cannot be accessed easily, nor to estimate, therefore it is a difficult task for researchers to estimate an accurate Tobin's q. Different scholar applies different methods for estimating this variable. Scholars have no uniform opinions about whether to include the accelerator effect in the regression. For example, Gilchrist and Hummelberg (1995) do not incorporate the accelerator effect into the regression model. Scholars also have no uniform opinions about choices of accelerators. For example, Hoshi, Kashyap, Scharfstein (1990) consider the accelerator effect as lagged production (lagged production is referred as sales plus change in the volume of inventory stock); Ramirez (1995) takes sales of the last financial year as the accelerator effect; and Chirinko and Schaller (1995) consider sales growth as accelerator effect. In this study, accelerator effect is defined as what is stated in Ramirez (1995) . (4) Stock of liquidity (LIQ): Liq = Cash on hand at the beginning date of current year Stock of liquidity as referred to here means an asset that can be easily converted into cash, such as short-term security. This is another resource for internal financing. However, there is still no uniform conclusion on whether to include stock of liquidity in the regression. For example, Devereux and Schiantarelli (1989) , Chirinko and Schaller (1995) propose regression model without including stock of liquidity as an independent variable. On the other hand, Ramirez (1995) , Hoshi, Kashyap, Scharfstein (1990) have included this variable in their regression model for empirical testing.
Empirical Results and Analysis
The empirical result can be explained according to the following two parts:
(1) Analysis using OLS model; (2) Analysis using Two Stage Transitional Model.
OLS model
There are two scenarios in this analysis:
(1) Short run scenario: on an annual basis, divide the samples into "Pay Dividends" and "Pay No Dividend" groups for separate tests; (2) Long run scenario: select those samples that pay dividends every year (for convenience, we refer to this as Group 1) and those that pay no dividend (Group 2) in order to examine whether there exists any significant difference.
Yearly results of OLS analysis
From Table 1 (see Appendix) , there are significant differences between the two groups of the sample. For 1992 results, Tobin's q is a good explanatory variable under the PAY DIVIDEND group; but in the PAY NO DIVIDEND group, Sale is observed to be a good explanatory variable and CF is significant. In other words, firms that pay no dividend are generally under the influence of the internal assets fluctuation as a whole; on the other hand, as for the group of PAY DIVIDEND, investment decision is found to be less influenced by the internal assets fluctuation. This coincides with FHP (1988) results.
From 1993 results, CF is significant in both the PAY DIVIDEND and PAY NO DIVIDEND groups. In other words, whether paying a dividend or not, the investment decision is under the influence of internal assets fluctuation. In the PAY DIVIDEND group, the explanatory power for every variable is significant. Therefore, it is significant that investment decision making is affected by many factors. On the other hand, for the PAY NO DIVIDEND group, besides CF, Tobin's q is also significant; the result of 1993 is different from that proposed by FHP (1988) . As for the 1994 results, there is no significant difference between the two groups as CF is observed to be significant under both groups. In other words, whether a company is paying dividends or not, investment decisions are under the influence of the internal assets fluctuation. Note that for the PAY NO DIVIDEND group, investment is found to be influenced not only by CF, but also by LIQ and Q. Generally speaking, the empirical results of this period are different from the concluding points of FHP (1988) . From the 1995 results, there is no significant difference between the two groups as CF is observed to be insignificant under both groups. In other words, whether a firm is paying dividends or not, investment decisions are not influenced by the internal assets fluctuation. This is different from the concluding points proposed in FHP (1988) . As for 1996 results, there is a significant difference between the two groups as CF is observed to be insignificant in the PAY DIVIDEND group, investment decisions are not affected by internal assets fluctuation. But for firms that pay no dividend, investments are found to be influenced by internal assets fluctuation, which coincides with FHP (1988) results. For 1997 results, for the PAY DIVIDEND group, only Tobin's q is a good explanatory variable; but in the PAY NO DIVIDEND group, Sale and CF are significant which coincides with FHP(1988) results. For 1998 results, Tobin's q is a good explanatory variable under the two groups, but there is no significant difference between the groups as CF is also observed to be insignificant under both groups. This is different from the concluding points proposed in FHP (1988 Note 1: *, ** and *** represents significant at alpha = 0.01, 0.05 and 0.1 level respectively. Note 2: dependent variable is firm's gross investment; LIQ = cash on hand at the initial period; CF = gross cash flow of current period; SALE = net sales revenue of last period. Above all three variables are subtracted from the initial total capital stock. Q = Tobin's q = market value of capital stock/replacement cost of capital stock.
Full period comparison (1992~1998)
The result from Table 2 (A) reveals that for both groups of firms, investment decisions are under the influence of CF. From Table 2 (B), we know that Q value still has great explanatory power both in Group 1 and Group 2, although there are significant differences of the results between the two groups. This implies that Tobin's q can indeed reflect a firm's investment opportunity, especially the confidence interval of Group 2, which is higher than 99 percent. SALE, LIQ and Q have strong explanatory power in both Group 1 and Group 2. Furthermore, CF has totally insignificant results in Group 1, but very significant results in Group 2. This shows that investment in Group 1 is not affected by internal assets but investment in Group 2 is found to be severely affected. This result is identical to the FHP (1988) results. According to the explanation of FHP (1988) , under the asymmetric information, companies that face a higher degree of financing constraints are more likely to retain more earnings for investment purposes, due to the high cost of external financing; hence resulting in greater influence on investment decisions. On the other hand, for firms that face less financing constraints, the external financing is less costly. Paying dividends that cause retaining less cash would, therefore, have no negative influence on firms' investment spending.
Fundamental comparison of the sample groups
From Table 2 it is very clear that when comparing firms based on different types of dividend policy, the extent of investment being influenced by internal assets differs a lot. In other words, firms that pay dividends every year have less financial constraints; on the other hand, firms that pay no dividends every year have greater financial constraints. We can not only predict such differences from firms' dividend policies, but also from the fundamental information. Comparison results of fundamental discrepancies are presented in Table 3 . It reveals that there are great differences in the fundamental comparisons between the two groups of sampling firms, in terms of Growth Rate, Size or ROA.
As for Growth Rate, Group 1 is 8.3 percent, on the other hand, Group 2 is 17.1 percent, which is significantly greater than Group 1. But in terms of Size and ROA, Group 1 has significantly greater measure than Group 2. This implies firms in Group 1 are generally bigger in size but have a relatively slow growth rate. Under such circumstances, firms are not bound to retain a great amount of earnings, therefore would choose to pay out cash dividends. However, firms in Group 2 have a greater and faster growing rate, hence are bound to retain more earnings for possible expansion purposes. .0011*** 0.0000*** 0.0009*** 0.0000*** 0.0021*** Note 1: *, ** and *** represents significant at alpha = 0.01, 0.05 and 0.1 level respectively. Note 2: dependent variable is firm's gross investment, LIQ = cash on hand at the initial period, CF = gross cash flow of current period, SALE = net sales revenue of last period. Above all three variables are subtracted from the initial total capital stock. Q = Tobin's q = market value of capital stock/replacement cost of capital stock. 
Probit Selection Model (PSM)
When proceeding to the second stage analysis, to avoid a bias result, it is essential to make sure that the test of goodness of fit in the first stage is significant. In this paper, all tests of goodness of fit in the first stage models are shown to be significant. Table 4 presents the empirical results and analysis for each research year.
Yearly results of PSM analysis
Year 1992 results are shown in Table 4 (A-1) through (A-3). From Table  ( A-1), GROW and PR are shown to be two excellent forecasting variables for "pay or not to pay dividend". Table 4 (B-1) through (B-3).
From Table ( B-1), it is shown that GROW is a good forecasting variables for "pay or not to pay dividend". Table 4 (C-1) through (C-3). From Table  ( C-1), it is shown that PR is a good forecasting variable for "pay or not to pay dividend". Table 4 (C-2) and (C-3) reveal that there are not many differences between Z = 1 and Z = 0 results. This implies that for both types of firms, the extent to which investment decisions are being affected by internal capital stock fluctuations do not differ a lot. This is different from the conclusion proposed in FHP (1988).
Year 1995 results are shown in Table 4 (D-1) through (D-3). As we can see from Table (D-1), PR and GROWTH are the two good forecasting variables for "pay or not to pay dividend". In Table 4 (D-2) and (D-3), CF appears to have no influence on both Z = 1 and Z = 0; moreover, results of Z = 1 and Z = 0 are very similar. This implies that for both types of firms, the extent to which investment decisions are being affected by internal capital stock fluctuations do not differ a lot. This is different from the conclusion proposed in FHP (1988) . Year 1996 results are shown in Table 4 (E-1)~(E-3). As we can see from Table (E-1), all of the three variables are good forecasting variables for "pay or not to pay dividend"; GROW is especially significant for p < 0.001. Note 2: regression variable = whether firms pay dividends, NI = gross income after tax, PR = cash dividend of previous financial period, GROW = Revenue Growth Rate = (Sale
Note 3: Z = 0 represents "pay no dividends"; Z = 1 represents "pay dividends". Note 4: regression variable = firm's gross investment; LIQ = cash on hand at the initial period; CF = gross cash flow of current period; SALE = net sales revenue of last period. Above three variables are all subtracted from the initial total capital stock. Q = Tobin's q = market value of capital stock/replacement cost of capital stock. Table 4 (F-1) through (F-3). As we can see from Table 4 (F-1), PR is a good forecasting variable for "pay or not to pay dividend". Table 4 (F-2) and (F-3) reveal that there are not many differences between Z = 1 and Z = 0 results. This implies that for both types of firms, the extent to which investment decisions are being affected by internal capital stock fluctuations do not differ a lot. This is different from the conclusion proposed in FHP (1988).
Year 1998 results are shown in Table 4 (G-1) through (G-3). As we can see from Table ( G-1), PR is a good forecasting variable for "pay or not to pay dividend". Table ( G-2) and (G-3) reveal that there are not many differences between Z = 1 and Z = 0 results. This implies that for both types of firms, the extent to which investment decisions are being affected by internal capital stock fluctuations do not differ a lot. This is different from the conclusion proposed in FHP (1988).
Full Period Comparison (1992~1998)
The full period comparison results are shown in Table 4 (H-1) through (H-3). It is shown in Table ( H-1) that all of the three variables appear to be good forecasting variables for "pay or not to pay dividend"; in particular, PR and GROW are significant for p < 0.001. Table ( H-2) and (H-3) reveal that the differences between Z = 1 and Z = 0 results are not significant, in which CF has influence on both Z = 1 and Z = 0. This also implies the extent of the investment decisions being affected by internal capital stock fluctuations is indifferent, which deviates from the conclusion proposed in FHP (1988) . Results of previous subsections are compared and presented in the following charts:
Chart 1-Chart 4 show the differences between OLS model and Probit Selection model PSM (two stage transitional model) by comparing the empirical results of each variable derived from the two models. As to the extent of how LIQ influences investment, comparison results in Chart 1 reveal that OLS and PSM results are almost indifferent except for year 1994, 1996 and 1997. As to the extent of how SALE influences investment, Chart 2 shows that in year 1993 and 1997, it is significantly different by applying OLS and PSM model. Chart 3 shows the extent of how Tobin's q influences investment, results derived from OLS model and PSM appear to be significantly different for almost all research years and full period comparison except for year 1996, 1997 and 1998 . Moreover, it is worth to mention that Tobin's q in OLS model is an excellent explanatory variable as it is shown to be significant in most research years. However, the reverse is observed in Z = 0 category of PSM as Tobin's q appears to be insignificant for all research years. Therefore OLS and PSM results are concluded to be significantly different from each other.
As to the extent of how CF influences investment, comparison results in Chart 4 reveal that OLS and PSM have similar results of how internal capital fluctuation affects investment in year 1992 to 1996. Particularly, year 1992 and 1996 are significant in terms of different dividend policies; that is, as for Z = 1, results show that investment is not influenced by cash flow and vice versa for Z = 0. This coincides with previously stated theory, i.e. when firms face more financing constraints, more internal capital will be retained for investment purpose, therefore it will forego paying cash dividend, which implies that investment is bound to internal capital fluctuations. As for year 1993 and 1994, no significant differences can be observed as all results reveal that cash flow do have great influence on investment. This implies that all firms are facing financing constraints to various extents no matter they are paying dividends or not. However, as for year 1995 result, all results reveal that investments are not under the influence of cash flow, in other words, whether firms pay dividend or not, their investments do not have financing constraints.
The whole period (1992~1998) comparison for OLS shows that for firms that pay dividends every year, their investment are under less influence of internal capital stock. On the other hand, for firms that do not pay dividends every year, their investments are under influence of internal capital stock. It is just what the theory implies: firms that are not facing financial constraints are able to access external capital more easily; even though the cash dividend policy will decrease internal capital stock, their investments will not be subjected to a great fluctuation. Besides, we can also see from Table 3 , the size of the firms that pay dividends every year is not as big as that of the firms that do not pay dividends every year. However, firms that do not pay dividends every year have smaller growth rate than that of firms with annual dividend policy. These two observations give the justification for what the theory states: big firms have less financial constraints than small firms, moreover, firms that generally have higher growth rates are those belonging to younger industries. In terms of maturity of industry, it implies that firms belonging to mature industries experience less financing constraints than that of young industries.
Conclusions
If the capital market is imperfect, asymmetric information and the agency problem will cause a firm to face financing constraints. When a firm has financing constraints, meaning that the firm can not access external financing easily, it may have to retain more earnings in order to supply its investment needs. If a firm has a good investment opportunity, but has to give it up just because the firm cannot have enough capital from financing, the problem of underinvestment arises. The firm whose investment counts more heavily on internal financing has more investment-cash flow sensitivity. Fazzari, Hubbar, and Petersen (1988) propose the initial use of investment-cash flow sensitivity in order to investigate whether the firm has financing constraints. They categorize samples according to dividend pay out rate, then apply Q model, acceleration model and neo-classic model for empirically testing the differences among categories. Later researchers such as Devereux and Schiantarelly (1989) , Hoshi, Kashyap and Scharfstein (1991) all followed FHP's method to conduct more financing constraints related research.
FHP (1988) believe that after controlling the factor that affects investment opportunities (Tobin's q), if the firm faces greater problems in financing constraints, it will retain more internal capital stock (hence reduce cash dividend pay out). Therefore its investment will be affected by cash flow to a greater extent. However, the sample categorizing method of FHP has received much controversy. For example, Schaller (1993) points out that the sample categorizing standard is of an "endogenous" nature and, therefore, is not suitable to use in a regression model. Whited (1992) , on the other hand, points out that investment and dividend policy are simultaneously used to make decisions within a firm, therefore it is not appropriate to directly use dividend pay out rate as the sample categorizing method. More criticisms also come from Kaplan and Zingales (1997) . This paper applies a methodology that differs from other scholars' in that samples are separated into some groups according to certain criteria, and the differences of investment-cash flow sensitivity among groups are examined in order to find out whether there exists any financing constraint difference. The probit Selection Model is used for categorizing the sample according to their retention ratios, and Q model applies next in order to examine the difference of financing constraints. The research sets off from investment theory, uses more robust methodology, and discusses information asymmetry and agency problem by examining the financing constraints of the firm.
Investment function and cash flow
(1) Short run From this paper's empirical result we can see that using the OLS or Probit Selection model, the extent of how investment is being affected by cash flow for the two categorized sampling groups differs insignificantly. During the research period, only year 1992 and 1996 results show significant differences, which implies that investment of firms that pay dividends has been significantly affected by cash flow; and vice versa for firms that do not pay dividends. However, for year 1993 and 1994 results which are compared to be indifferent, investment of each sampling firm has been affected significantly by cash flow. To sum up from the results of each research period, sampling firms that "pay no dividends" has been affected greatly by internal capital stock, which implies a situation of facing severe financing constraints. However, it is not implied for sampling firms that "pay dividends". Therefore, based on empirical results of each research period, "pay dividends or not" can not be used as sampling categorization in the regression model in order to judge whether there are significant differences among firms.
(2) Long run When we extend the research period from year 1992 to 1998, then the OLS empirical results show that there exist significant differences between the two sampling firms. As for firms that did not pay dividends every year during the research period, investment appears to be influenced by cash flow. This implies that if the firm pays a cash dividend annually, then the problem of financing constraints is less likely to happen. In other words, the firm's investment is not under the influence of internal capital stock; furthermore, investment decisions are not closely related to the dividend policy. If the firm does not pay any cash dividend in order to retain the majority of earnings, it implies that it faces more financial constraints. In other words, investment of the firm will be affected greatly by its internal capital stock. To sum up, in order to achieve a more accurate answer about whether firms face financing constraints, the period of research should cover a longer horizon.
OLS model and Probit Selection Model
This paper not only applies the traditional OLS model, but also another transitional model, namely the Probit Selection Model that considers the hypothesized relationship between the investment decisions and dividend policy within a firm. The empirical results of the two models are not the same such that the greatest discrepancy took place in the influence of Q value. In the OLS model, Q (Tobin's q) is an excellent explanatory variable; however, in the Probit Selection Model, it is not. This implies that if using the Probit Selection Model to separate sampling firms into groups is a must. However if instead we apply the OLS model to separate sampling firms into groups directly, then significant bias will appear. In this paper, these two types of models produced almost indifferent empirical results for answering whether the two groups of sampling firms are facing financing constraints. In other words, in the research period, only the years 1992 and 1996 did the results show that there is a different extent of financing constraints for firms that pay dividends or not.
Nonexistence of perfect capital market
Under an imperfect capital market, since there are various factors affecting firms to finance through external sources, therefore, firms are said to have financing constraints. This paper provides another empirical testing method in order to examine whether the capital market is perfect or not. Due to the fact that the firms' investment is under the influence of internal capital fluctuation, which further implies that there exists no company that can access external financing smoothly in order to fund the required capital. To sum up, this paper would like to propose that the cause of imperfect capital markets might be due to the presence of asymmetric information and agency problems.
